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  Summary
  Obesity is a major public health problem with increasing prevalence worldwide. It is well recognized as a risk factor for cardiovascular morbidity and mortality in adult populations. Obesity prevalence is also increasing with age, and this may be particularly important in an ageing population. Ageing is associated with an increase in visceral fat and a progressive loss of muscle mass. Sarcopenia has been defined as the age-associated loss of skeletal muscle mass and has been associated with metabolic impairment, cardiovascular disease (CVD) risk factors, physical disability and mortality. Sarcopenia is often associated with obesity. Sarcopenic obesity is a new category of obesity in older adults who have high adiposity coupled with low muscle mass. Thus sarcopenia with obesity may synergistically increase their effect on metabolic disorders, CVD and mortality. This review focuses on the effects of sarcopenic obesity on the risk of cardiovascular disease and mortality in older adults.


 


   
  Keywords
 obesitymusclesarcopeniacardiovascular diseasemortalityolder adults
 

  
	
Type

	Review Article


 	
Information

	Reviews in Clinical Gerontology
  
,
Volume 25
  
,
Issue 2
  , May 2015  , pp. 86 - 97 
 DOI: https://doi.org/10.1017/S0959259815000076
 [Opens in a new window]
 
  


   	
Copyright

	
Copyright © Cambridge University Press 2015 




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


    
 References
  
 
1

 1
World Health Organisation. Obesity and Overweight. Fact Sheet Number 311. August 2014. Available at: http://www.who.int/mediacentre/factsheets/fs311/en/ (accessed 17 October 2014).Google Scholar


 
 
2

 2
Department of Health. Healthy Lives, Healthy People: A call to action on obesity in England. London; Department of Health, 2011.Google Scholar


 
 
3

 3
Scarborough, P, Bhatnagar, P, Wickramasinghe, K
et al.
Coronary Heart Disease Statisitcs. British Heart Foundation: London, 2010.Google Scholar


 
 
4

 4
Zamboni, M, Mazzali, G, Fantin, F, Rossi, A, Di Francesco, V. Sarcopenic obesity: a new category of obesity in the elderly. Nutr Metab Cardiovasc Dis
2008; 18: 388–95.Google Scholar


 
 
5

 5
Myint, PK, Welch, AA. Healthier ageing. BMJ
2012; 344: e1214.Google Scholar


 
 
6

 6
Zamboni, M, Mazzali, G, Zoico, E
et al.
Health consequences of obesity in the elderly: a review of four unresolved questions. Int J Obes (Lond)
2005; 29: 1011–29.Google Scholar


 
 
7

 7
Choi, KM. Sarcopenia and Sarcopenic Obesity. Endocrinol Metab (Seoul)
2013; 28: 86–89.Google Scholar


 
 
8

 8
Kohara, K. Sarcopenic obesity in aging population: current status and future directions for research. Endocrine
2014; 45: 15–25.Google Scholar


 
 
9

 9
Stenholm, S, Harris, TB, Rantanen, T
et al.
Sarcopenic obesity: definition, cause and consequences. Curr Opin Clin Nutr Metab Care
2008; 11: 693–700.Google Scholar


 
 
10

 10
Baumgartner, RN. Body composition in healthy aging. Ann N Y Acad Sci
2000; 904: 437–48.Google Scholar


 
 
11

 11
Baumgartner, RN, Koehler, KM, Gallagher, D
et al.
Epidemiology of sarcopenia among the elderly in New Mexico. Am J Epidemiol
1998; 147: 755–63.Google Scholar


 
 
12

 12
Filippin, LI, Teixeira, VN, MP, da Silva, Miraglia, F, da Silva, FS. Sarcopenia: a predictor of mortality and the need for early diagnosis and intervention. Aging Clin Exp Res
2014 (4 Nov, Epub ahead of print).Google Scholar


 
 
13

 13
Han, K, Park, YM, Kwon HS, 
et al.
Sarcopenia as a Determinant of Blood Pressure in Older Koreans: Findings from the Korea National Health and Nutrition Examination Surveys (KNHANES) 2008–2010. PLoS One
2014; 9: e86902.Google Scholar


 
 
14

 14
Snijder, MB, Henry, RM, Visser, M, et al.
Regional body composition as a determinant of arterial stiffness in the elderly: The Hoorn Study. J Hypertens
2004; 22: 2339–47.Google Scholar


 
 
15

 15
Prado, CM, Wells, JC, Smith, SR, Stephan, BC, Siervo, M. Sarcopenic obesity: a critical appraisal of the current evidence. Clin Nutr
2012; 31: 583–601.Google Scholar


 
 
16

 16
Waters, DL, Baumgartner, RN. Sarcopenia and obesity. Clin Geriatr Med
2011; 27: 401–21.Google Scholar


 
 
17

 17
Cruz-Jentoft, AJ, Baeyens, JP, Bauer, JM
et al.
Sarcopenia: European consensus on definition and diagnosis: Report of the European Working Group on Sarcopenia in Older People. Age Ageing
2010; 39: 412–23.Google Scholar


 
 
18

 18
World Health Organization. Obesity: preventing and managing the global epidemic. Report of a WHO Consultation. WHO Technical Report Series, No. 894. Geneva, WHO, 2000.Google Scholar


 
 
19

 19
Janssen, I, Mark, AE. Elevated body mass index and mortality risk in the elderly. Obes Rev
2007; 8: 41–59.Google Scholar


 
 
20

 20
Winter, JE, MacInnis, RJ, Wattanapenpaiboon, N, Nowson, CA. BMI and all-cause mortality in older adults: a meta-analysis. Am J Clin Nutr
2014; 99: 875–90.Google Scholar


 
 
21

 21
World Health Organization. Waist circumference and waist-hip ratio: report of a WHO expert consultation. Geneva: World Health Organization, 2008.Google Scholar


 
 
22

 22
Czernichow, S, Kengne, AP, Stamatakis, E, Hamer, M, Batty, GD. Body mass index, waist circumference and waist-hip ratio: which is the better discriminator of cardiovascular disease mortality risk? Evidence from an individual-participant meta-analysis of 82,864 participants from nine cohort studies. Obes Rev
2011; 12: 680–87.Google Scholar


 
 
23

 23
Donini, LM, Savina, C, Coletti, C
et al.
Obesity in the elderly. Annali di igiene
2010; 22: 499–511.Google Scholar


 
 
24

 24
de Koning, L, Merchant, AT, Pogue, J, Anand, SS. Waist circumference and waist-to-hip ratio as predictors of cardiovascular events: meta-regression analysis of prospective studies. Eur Heart J
2007; 28: 850–56.Google Scholar


 
 
25

 25
Decaria, JE, Sharp, C, Petrella, RJ. Scoping review report: obesity in older adults. Int J Obes (Lond)
2012; 36: 1141–50.Google Scholar


 
 
26

 26
de Hollander, EL, Bemelmans, WJ, Boshuizen, HC
et al.
The association between waist circumference and risk of mortality considering body mass index in 65- to 74-year-olds: a meta-analysis of 29 cohorts involving more than 58,000 elderly persons. Int J Epidemiol
2012; 41: 805–17.Google Scholar


 
 
27

 27
Dorner, TE, Rieder, A. Obesity paradox in elderly patients with cardiovascular diseases. Int J Cardiol
2012; 155: 56–65.Google Scholar


 
 
28

 28
Donini, LM, Savina, C, Gennaro, E
et al.
A systematic review of the literature concerning the relationship between obesity and mortality in the elderly. J Nutr Health Aging
2012; 16: 89–98.Google Scholar


 
 
29

 29
Wijnhoven, HA, Snijder MB, , van Bokhorst-de van der Schueren, MA, Deeg, DJ, Visser, M. Region-specific fat mass and muscle mass and mortality in community-dwelling older men and women. Gerontology
2012; 58: 32–40.Google Scholar


 
 
30

 30
Han, SS, Kim, KW, Kim, KI
et al.
Lean mass index: a better predictor of mortality than body mass index in elderly Asians. J Am Geriatr Soc
2010; 58: 312–17.Google Scholar


 
 
31

 31
Landi, F, Russo, A, Liperoti, R
et al.
Midarm muscle circumference, physical performance and mortality: results from the aging and longevity study in the Sirente geographic area (ilSIRENTE study). Clin Nutr
2010; 29: 441–47.Google Scholar


 
 
32

 32
Wannamethee, SG, Shaper, AG, Lennon, L, Whincup, PH. Decreased muscle mass and increased central adiposity are independently related to mortality in older men. Am J Clin Nutr
2007; 86: 1339–46.Google Scholar


 
 
33

 33
Wijnhoven, HA, van Bokhorst-de van der Schueren, MA, Heymans, MW, et al.
Low mid-upper arm circumference, calf circumference, and body mass index and mortality in older persons. J Gerontol A Biol Sci Med Sci
2010; 65: 1107–14.Google Scholar


 
 
34

 34
Dominguez, LJ, Barbagallo, M. The cardiometabolic syndrome and sarcopenic obesity in older persons. J Cardiometab Syndr
2007; 2: 183–89.Google Scholar


 
 
35

 35
Prado, CMM, Liefers, JR, McCargar, LJ
et al.
Prevalence and clinical implications of sarcopenic obesity in patients with solid tumours of the respiratory and gastrointestinal tracts: a population-based study. Lancet Oncology
2008; 9: 629–35.Google Scholar


 
 
36

 36
Atkins, JL, Whincup, PH, Morris, RW
et al.
Sarcopenic obesity and risk of cardiovascular disease and mortality: a population-based cohort study of older men. J Am Geriatr Soc
2014; 62: 253–60.Google Scholar


 
 
37

 37
Batsis, JA, Mackenzie, TA, Barre, LK, Lopez-Jimenez, F, Bartels, SJ. Sarcopenia, sarcopenic obesity and mortality in older adults: results from the National Health and Nutrition Examination Survey III. Eur J Clin Nutr
2014; 68: 1001–7.Google Scholar


 
 
38

 38
Cesari, M, Pahor, M, Lauretani, F
et al.
Skeletal muscle and mortality results from the InCHIANTI Study. J Gerontol Ser A Biol Sci Med Sci
2009; 64: 377–84.Google Scholar


 
 
39

 39
Rantanen, T, Harris, T, Leveille, SG
et al.
Muscle strength and body mass index as long-term predictors of mortality in initially healthy men. J Gerontol A Biol Sci Med Sci
2000; 55: M168–73.Google Scholar


 
 
40

 40
Kim, TN, Yang, SJ, Yoo, HJ
et al.
Prevalence of sarcopenia and sarcopenic obesity in Korean adults: the Korean sarcopenic obesity study. Int J Obesity
2009; 33: 885–92.Google Scholar


 
 
41

 41
Lim, S, Kim, JH, Yoon, JW
et al.
Sarcopenic obesity: prevalence and association with metabolic syndrome in the Korean Longitudinal Study on Health and Aging (KLoSHA). Diabetes Care
2010; 33: 1652–54.Google Scholar


 
 
42

 42
Chung, JY, Kang, HT, Lee, DC, Lee, HR, Lee, YJ. Body composition and its association with cardiometabolic risk factors in the elderly: a focus on sarcopenic obesity. Arch Gerontol Geriatr
2013; 56: 270–78.Google Scholar


 
 
43

 43
Hwang, B, Lim, JY, Lee, J
et al.
Prevalence rate and associated factors of sarcopenic obesity in korean elderly population. J Korean Med Sci
2012; 27: 748–55.Google Scholar


 
 
44

 44
Park, SH, Park, JH, Song, PS
et al.
Sarcopenic obesity as an independent risk factor of hypertension. J Am Soc Hypertens
2013; 7: 420–25.Google Scholar


 
 
45

 45
Park, SH, Park, JH, Park, HY
et al.
Additional role of sarcopenia to waist circumference in predicting the odds of metabolic syndrome. Clin Nutr
2014; 33: 668–72.Google Scholar


 
 
46

 46
Baek, SJ, Nam, GE, Han, KD et al. Sarcopenia and sarcopenic obesity and their association with dyslipidemia in Korean elderly men: the 2008–2010 Korea National Health and Nutrition Examination Survey.J Endocrinol Invest
2014; 37: 247–60.Google Scholar


 
 
47

 47
Kim, TN, Park, MS, Kim, YJ
et al.
Association of low muscle mass and combined low muscle mass and visceral obesity with low cardiorespiratory fitness. PLoS One
2014; 9: e100118.Google Scholar


 
 
48

 48
Kim, TN, Park, MS, Lim, KI
et al.
Relationships between sarcopenic obesity and insulin resistance, inflammation, and vitamin D status: The Korean Sarcopenic Obesity Study. Clin Endocrinol (Oxf)
2013; 78: 525–32.Google Scholar


 
 
49

 49
Lu, CW, Yang, KC, Chang, HH
et al.
Sarcopenic obesity is closely associated with metabolic syndrome. Obesity Res Clin Practice
2013; 7: e301–7.Google Scholar


 
 
50

 50
Srikanthan, P, Hevener, AL, Karlamangla, AS. Sarcopenia exacerbates obesity-associated insulin resistance and dysglycemia: findings from the National Health and Nutrition Examination Survey III. PLoS One
2010; 5: e10805.Google Scholar


 
 
51

 51
Baumgartner, RN, Wayne, SJ, Waters, DL
et al.
Sarcopenic obesity predicts instrumental activities of daily living disability in the elderly. Obes Res
2004; 12: 1995–2004.Google Scholar


 
 
52

 52
Messier, V, Karelis, AD, Lavoie, M-E
et al.
Metabolic profile and quality of life in class I sarcopenic overweight and obese postmenopausal women: a MONET study. Appl Physiol Nutrition Metab
2009; 34: 18–24.Google Scholar


 
 
53

 53
dos Santos, EP, Gadelha, AB, Safons, MP
et al.
Sarcopenia and sarcopenic obesity classifications and cardiometabolic risks in older women. Arch Gerontol Geriatr
2014; 59: 56–61.Google Scholar


 
 
54

 54
Helfand, M, Buckley, DI, Freeman, M
et al.
Emerging risk factors for coronary heart disease: a summary of systematic reviews conducted for the U.S. Preventive Services Task Force. Ann Intern Med
2009; 151: 496–507.Google Scholar


 
 
55

 55
Jensen, GL. Inflammation: roles in aging and sarcopenia. JPEN J Parenter Enteral Nutr
2008; 32: 656–59.Google Scholar


 
 
56

 56
Gregor, MF, Hotamisligil, GS. Inflammatory mechanisms in obesity. Annu Rev Immunol
2011; 29: 415–45.Google Scholar


 
 
57

 57
Schrager, MA, Metter, EJ, Simonsick, E
et al.
Sarcopenic obesity and inflammation in the InCHIANTI study. J Appl Physiol
2007; 102: 919–25.Google Scholar


 
 
58

 58
Cesari, M, Kritchevsky, SB, Baumgartner, RN
et al.
Sarcopenia, obesity, and inflammation – results from the Trial of Angiotensin Converting Enzyme Inhibition and Novel Cardiovascular Risk Factors study. Am J Clin Nutr
2005; 82: 428–34.Google Scholar


 
 
59

 59
Chin, SO, Rhee, SY, Chon, S
et al.
Sarcopenia is independently associated with cardiovascular disease in older Korean adults: the Korea National Health and Nutrition Examination Survey (KNHANES) from 2009. PLoS One
2013; 8: e60119.Google Scholar


 
 
60

 60
Stephen, WC, Janssen, I. Sarcopenic-obesity and cardiovascular disease risk in the elderly. J Nutr Health Aging
2009; 13: 460–66.Google Scholar




 

           



 
  	16
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
16




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Francque, Sven M.
van der Graaff, Denise
and
Kwanten, Wilhelmus J.
2016.
Non-alcoholic fatty liver disease and cardiovascular risk: Pathophysiological mechanisms and implications.
Journal of Hepatology,
Vol. 65,
Issue. 2,
p.
425.


	CrossRef
	Google Scholar






Kreidieh, Dima
Itani, Leila
El Masri, Dana
Tannir, Hana
Citarella, Roberto
and
El Ghoch, Marwan
2018.
Association between Sarcopenic Obesity, Type 2 Diabetes, and Hypertension in Overweight and Obese Treatment-Seeking Adult Women.
Journal of Cardiovascular Development and Disease,
Vol. 5,
Issue. 4,
p.
51.


	CrossRef
	Google Scholar






El Ghoch, Marwan
Calugi, Simona
and
Grave, Riccardo Dalle
2018.
Sarcopenic Obesity: Definition, Health Consequences and Clinical Management.
The Open Nutrition Journal,
Vol. 12,
Issue. 1,
p.
70.


	CrossRef
	Google Scholar






Atkins, Janice L.
2019.
Nutrition and Skeletal Muscle.
p.
93.


	CrossRef
	Google Scholar






De Fré, C. H.
De Fré, M. A.
Kwanten, W. J.
Op de Beeck, B. J.
Van Gaal, L. F.
and
Francque, S. M.
2019.
Sarcopenia in patients with non‐alcoholic fatty liver disease: is it a clinically significant entity?.
Obesity Reviews,
Vol. 20,
Issue. 2,
p.
353.


	CrossRef
	Google Scholar






Santana, Natália de Moraes
Mendes, Roberta Maria Lins
Silva, Nadja Fernandes da
and
Pinho, Cláudia Porto Sabino
2019.
Sarcopenia and sarcopenic obesity as prognostic predictors in hospitalized elderly patients with acute myocardial infarction.
Einstein (São Paulo),
Vol. 17,
Issue. 4,


	CrossRef
	Google Scholar






Itani, Leila
Kreidieh, Dima
El Masri, Dana
Tannir, Hana
and
El Ghoch, Marwan
2020.
The Impact of Sarcopenic Obesity on Health-Related Quality of Life of Treatment-Seeking Patients with Obesity.
Current Diabetes Reviews,
Vol. 16,
Issue. 6,
p.
635.


	CrossRef
	Google Scholar






Nezameddin, Raya
Itani, Leila
Kreidieh, Dima
El Masri, Dana
Tannir, Hana
and
El Ghoch, Marwan
2020.
Understanding Sarcopenic Obesity in Terms of Definition and Health Consequences: A Clinical Review.
Current Diabetes Reviews,
Vol. 16,
Issue. 9,
p.
957.


	CrossRef
	Google Scholar






Atkins, Janice L.
and
Wannamathee, S. Goya
2020.
Sarcopenic obesity in ageing: cardiovascular outcomes and mortality.
British Journal of Nutrition,
Vol. 124,
Issue. 10,
p.
1102.


	CrossRef
	Google Scholar






Kreidieh, Dima
Itani, Leila
Tannir, Hana
El Masri, Dana
and
El Ghoch, Marwan
2020.
Sarcopenic Obesity Predicts Early Attrition in Treatment-Seeking Patients with Obesity: A Longitudinal Pilot Study.
Journal of Cardiovascular Development and Disease,
Vol. 7,
Issue. 1,
p.
5.


	CrossRef
	Google Scholar






Tannir, Hana
Kreidieh, Dima
Itani, Leila
El Masri, Dana
and
El Ghoch, Marwan
2020.
Reduction of Resting Energy Expenditure and Sarcopenic Obesity in Adults with Overweight and Obesity: A Brief Report.
Current Diabetes Reviews,
Vol. 16,
Issue. 4,
p.
376.


	CrossRef
	Google Scholar






Alalwan, Tariq A.
2020.
Phenotypes of Sarcopenic Obesity: Exploring the Effects on Peri-Muscular Fat, the Obesity Paradox, Hormone-Related Responses and the Clinical Implications.
Geriatrics,
Vol. 5,
Issue. 1,
p.
8.


	CrossRef
	Google Scholar






Lampignano, Luisa
Bortone, Ilaria
Castellana, Fabio
Donghia, Rossella
Guerra, Vito
Zupo, Roberta
De Pergola, Giovanni
Di Masi, Marta
Giannelli, Gianluigi
Lozupone, Madia
Panza, Francesco
Boeing, Heiner
and
Sardone, Rodolfo
2021.
Impact of Different Operational Definitions of Sarcopenia on Prevalence in a Population-Based Sample: The Salus in Apulia Study.
International Journal of Environmental Research and Public Health,
Vol. 18,
Issue. 24,
p.
12979.


	CrossRef
	Google Scholar






Pellegrini, Massimo
Itani, Leila
Rossi, Andrea P.
Kreidieh, Dima
El Masri, Dana
Tannir, Hana
and
El Ghoch, Marwan
2022.
Approaching Sarcopenic Obesity in Young and Middle-Aged Female Adults in Weight Management Settings: A Narrative Review.
Healthcare,
Vol. 10,
Issue. 10,
p.
2042.


	CrossRef
	Google Scholar






Tannir, Hana
Itani, Leila
Kreidieh, Dima
El Masri, Dana
and
El Ghoch, Marwan
2022.
Can Intentional Weight Loss Ameliorate Sarcopenia in Individuals with Obesity? A Longitudinal Interventional Study.
Clinics and Practice,
Vol. 12,
Issue. 1,
p.
106.


	CrossRef
	Google Scholar






Preda, Alberto
Carbone, Federico
Tirandi, Amedeo
Montecucco, Fabrizio
and
Liberale, Luca
2023.
Obesity phenotypes and cardiovascular risk: From pathophysiology to clinical management.
Reviews in Endocrine and Metabolic Disorders,
Vol. 24,
Issue. 5,
p.
901.


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








The effect of sarcopenic obesity on cardiovascular disease and all-cause mortality in older people








	Volume 25, Issue 2
	
Janice L Atkins (a1) and S Goya Wannamethee (a1)

	DOI: https://doi.org/10.1017/S0959259815000076





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





The effect of sarcopenic obesity on cardiovascular disease and all-cause mortality in older people








	Volume 25, Issue 2
	
Janice L Atkins (a1) and S Goya Wannamethee (a1)

	DOI: https://doi.org/10.1017/S0959259815000076





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





The effect of sarcopenic obesity on cardiovascular disease and all-cause mortality in older people








	Volume 25, Issue 2
	
Janice L Atkins (a1) and S Goya Wannamethee (a1)

	DOI: https://doi.org/10.1017/S0959259815000076





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















